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<210> 1 

<211> 3323 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> {6).. (3257) 

<400> 1 

ctaag atg ccg gcc atg egg ggc etc ctg gcg cct cag aac acc ttc ctg 50 

Met Pro Ala Met Arg Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu 
1 5 10 15 

gac acc ate get acg cgc ttc gac ggc acg cac agt aac ttc gtg ctg 98 
Asp Thr lie Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe Val Leu 
20 25 30 

ggc aac gcc cag gtg gcg ggg etc ttc ccc gtg gtc tac tgc tct gat 146 
Gly Asn Ala Gin Val Ala Gly Leu Phe Pro Val Val Tyr Cys Ser Asp 
35 40 ,45 

ggc ttc tgt gac etc acg ggc ttc tec egg get gag gtc atg cag egg 194 
Gly Phe Cys Asp Leu Thr Gly Phe Ser Arg Ala Glu Val Met Gin Arg 
50 55 60 



ggc tgt gcc tgc tec ttc ctt tat ggg cca gac acc agt gag etc gtc 242 
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Gly Cys Ala Cys Ser Phe Leu Tyr Gly Pro Asp Thr Ser Glu Leu Val 
65 70 75 

cgc caa cag ate cgc aag gec ctg gac gag cac aag gag ttc aag get 290 
Arg Gin Gin lie Arg Lys Ala Leu Asp Glu His Lys Glu Phe Lys Ala 
80 85 90 95 

gag ctg ate ctg tac egg aag age ggg etc ccg ttc tgg tgt etc ctg 338 
Glu Leu He Leu Tyr Arg Lys Ser Gly Leu Pro Phe Trp Cys Leu Leu 
100 105 110 

gat gtg ata ccc ata aag aat gag aaa ggg gag gtg get etc ttc eta 386 
Asp Val He Pro He Lys Asn Glu Lys Gly Glu Val Ala Leu Phe Leu 
115 120 125 

gtc tct cac aag gac ate age gaa ace aag aac cga ggg ggc ccc gac 434 
Val Ser His Lys Asp He Ser Glu Thr Lys Asn Arg Gly Gly Pro Asp 
130 135 140 

aga tgg aag gag aca ggt ggt ggc egg cgc cga tat ggc egg gca cga 482 
Arg Trp Lys Glu Thr Gly Gly Gly Arg Arg Arg Tyr Gly Arg Ala Arg 
145 150 155 

tec aaa ggc ttc aat gee aac egg egg egg age egg gec gtg etc tac 530 
Ser Lys Gly Phe Asn Ala Asn Arg Arg Arg Ser Arg Ala Val Leu Tyr 
160 165 170 175 

cac ctg tec ggg cac ctg cag aag cag ccc aag ggc aag cac aag etc 578 
His Leu Ser Gly His Leu Gin Lys Gin Pro Lys Gly Lys His Lys Leu 
180 185 190 

aat aag ggg gtg ttt ggg gag aaa cca aac ttg cct gag tac aaa gta 626 
Asn Lys Gly Val Phe Gly Glu Lys Pro Asn Leu Pro Glu Tyr Lys Val 
195 200 205 

gec gec ate egg aag teg ccc ttc ate ctg ttg cac tgt ggg gca ctg 674 
Ala Ala He Arg Lys Ser Pro Phe He Leu Leu His Cys Gly Ala Leu 
210 215 220 

aga gec acc tgg gat ggc ttc ate ctg etc gee aca etc tat gtg get 722 
Arg Ala Thr Trp Asp Gly Phe He Leu Leu Ala Thr Leu Tyr Val Ala 
225 230 235 

gtc act gtg ccc tac age gtg tgt gtg age aca gca egg gag ccc agt 770 
Val Thr Val Pro Tyr Ser Val Cys Val Ser Thr Ala Arg Glu Pro Ser 
240 245 250 255 

gee gee cgc ggc ccg ccc age gtc tgt gac ctg gec gtg gag gtc etc 818 
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Ala Ala Arg Gly Pro Pro Ser Val Cys Asp Leu Ala Val Glu Val leu 
260 265 210 

ttc ate ctt gac att gtg ctg aat ttc cgt acc aca ttc gtg tec aag 866 
Phe lie Leu Asp lie Val Leu Asn Phe Arg Thr Thr Phe Val Ser Lys 
275 280 285 

teg ggc cag gtg gtg ttt gec cca aag tec att tgc etc cac tac gtc 914 
Ser Gly Gin Val Val Phe Ala Pro Lys Ser lie Cys Leu His Tyr Val 
290 295 300 

acc acc tgg ttc ctg ctg gat gtc ate gca gcg ctg ccc ttt gac ctg 962 
Thr Thr Trp Phe Leu Leu Asp Val He Ala Ala Leu Pro Phe Asp Leu 
305 310 315 

eta cat gec ttc aag gtc aac gtg tac ttc ggg gec cat ctg ctg aag 1010 
Leu His Ala Phe Lys Val Asn Val Tyr Phe Gly Ala His Leu Leu Lys 
320 325 330 335 

acg gtg cgc ctg ctg cgc ctg ctg cgc ctg ctt ccg egg ctg gac egg 1056 
Thr Val Arg Leu Leu Arg Leu Leu Arg Leu Leu Pro Arg Leu Asp Arg 
340 345 350 

tac teg cag tac age gec gtg gtg ctg aca ctg etc atg gec gtg ttc 1106 
Tyr Ser Gin Tyr Ser Ala Val Val Leu Thr Leu Leu Met Ala Val Phe 
355 360 365 

gec ctg etc gcg cac tgg gtc gee tgc gtc tgg ttt tac att ggc cag 1154 
Ala Leu Leu Ala His Trp Val Ala Cys Val Trp Phe Tyr He Gly Gin 
370 375 380 

egg gag ate gag age age gaa tec gag ctg cct gag att ggc tgg ctg 1202 
Arg Glu He Glu Ser Ser Glu Ser Glu Leu Pro Glu He Gly Trp Leu 
385 390 395 

cag gag ctg gec cgc cga ctg gag act ccc tac tac ctg gtg ggc egg 1250 
Gin Glu Leu Ala Arg Arg Leu Glu Thr Pro Tyr Tyr Leu Val Gly Arg 
400 405 410 415 , 

agg cca get gga ggg aac age tec ggc cag agt gac aac tgc age age 1298 
Arg Pro Ala Gly Gly Asn Ser Ser Gly Gin Ser Asp Asn Cys Ser Ser 
420 425 . 430 

age age gag gee aac ggg acg ggg ctg gag ctg ctg ggc ggc ccg teg 134 6 
Ser Ser Glu Ala Asn Gly Thr Gly Leu Glu Leu Leu Gly Gly Pro Ser 
435 440 445 



ctg cgc age gee tac ate acc tec etc tac ttc gca etc age age etc 1394 
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Leu Arg Ser Ala Tyr lie Thr Ser Leu Tyr Phe Ala Leu Ser Ser Leu 
450 455 460 

acc age gtg ggc ttc ggc aac gtg tec gec aac acg gac acc gag aag 1442 
Thr Ser Val Gly Phe Gly Asn Val Ser Ala Asn Thr Asp Thr Glu Lys 
465 470 475 

ate ttc tec ate tgc acc atg etc ate ggc gec ctg atg cac gcg gtg 14 90 
He Phe Ser He Cys Thr Met Leu He Gly Ala Leu Met His Ala Val 
480 485 490 495 

gtg ttt ggg aac gtg acg gec ate ate cag cgc atg tac gec cgc cgc 1538 
Val Phe Gly Asn Val Thr Ala He He Gin Arg Met Tyr Ala Arg Arg 
500 505 510 

ttt ctg tac cac age cgc acg cgc gac ctg cgc gac tac ate cgc ate 1586 
Phe Leu Tyr His Ser Arg Thr Arg Asp Leu Arg Asp Tyr He Arg He 
515 520 525 

cac cgt ate ccc aag ccc etc aag cag cgc atg ctg gag tac ttc cag 1634 
His Arg He Pro Lys Pro Leu Lys Gin Arg Met Leu Glu Tyr Phe Gin 
530 535 540 

gec acc tgg gcg gtg aac aat ggc ate gac acc acc gag ctg ctg cag 1682 
Ala Thr Trp Ala Val Asn Asn Gly He Asp Thr Thr Glu Leu Leu Gin 
545 550 555 

age etc cct gac gag ctg cgc gca gac ate gec atg cac ctg cac aag 1730 
Ser Leu Pro Asp Glu Leu Arg Ala Asp He Ala Met His Leu His Lys 
560 565 570 575 

gag gtc ctg cag ctg cca ctg ttt gag gcg gec age cgc ggc tgc ctg 17 78 
Glu Val Leu Gin Leu Pro Leu Phe Glu Ala Ala Ser Arg Gly Cys Leu 
580 585 590 

egg gca ctg tct ctg gec ctg egg ccc gec ttc tgc acg ccg ggc gag 1826 
Arg Ala Leu Ser Leu Ala Leu Arg Pro Ala Phe Cys Thr Pro Gly Glu 
595 600 605 

tac etc ate cac caa ggc gat gee ctg cag gec etc tac ttt gtc tgc 1874 
Tyr Leu He His Gin Gly Asp Ala Leu Gin Ala Leu Tyr Phe Val Cys 
610 615 620 . 

tct ggc tec atg gag gtg etc aag ggt ggc acc gtg etc gee ate eta 1922 
Ser Gly Ser Met Glu Val Leu Lys Gly Gly Thr Val Leu Ala He Leu 
625 630 635 

ggg aag ggc gac ctg ate ggc tgt gag ctg ccc egg egg gag cag gtg 1970 
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Gly Lys Gly Asp Leu lie Gly Cys Glu Leu Pro Arg Arg Glu Gin Val 
640 645 650 655 

gta aag gcc aat gcc gac gtg aag ggg ctg acg tac tgc gtc ctg cag 2 018 
Val Lys Ala Asn Ala Asp Val Lys Gly Leu Thr Tyr Cys Val Leu Gin 
660 665 670 

tgt ctg cag ctg get ggc ctg cac gac age ctt gcg ctg tac ccc gag 2066 
Cys Leu Gin Leu Ala Gly Leu His Asp Ser Leu Ala Leu Tyr Pro Glu 
675 680 685 

ttt gcc ccg cgc ttc agt cgt ggc etc cga ggg gag etc age tac aac 2114 
Phe Ala Pro Arg Phe Ser Arg Gly Leu Arg Gly Glu Leu Ser Tyr Asn 
690 695 700 

ctg ggt get ggg gga ggc tct gca gag gtg gac acc age tec ctg age 2162 
Leu Gly Ala Gly Gly Gly Ser Ala Glu Val Asp Thr Ser Ser Leu Ser 
705 710 715 

ggc gac aat acc ctt atg tec acg ctg gag gag aag gag aca gat ggg 2210 
Gly Asp Asn Thr Leu Met Ser Thr Leu Glu Glu Lys Glu Thr Asp Gly 
720 725 730 735 

gag cag ggc ccc acg gtc tec cca gcc cca get gat gag ccc tec age 2258 
Glu Gin Gly Pro Thr Val Ser Pro Ala Pro Ala Asp Glu Pro Ser Ser 
740 745 750 

ccc ctg ctg tec cct ggc tgc acc tec tea tec tea get gcc aag ctg 230 6 
Pro Leu Leu Ser Pro Gly Cys Thr Ser Ser Ser Ser Ala Ala Lys Leu 
755 760 765 

eta tec cca cgt cga aca gca ccc egg cct cgt eta ggt ggc aga ggg 2354 
Leu Ser Pro Arg Arg Thr Ala Pro Arg Pro Arg Leu Gly Gly Arg Gly 
770 775 780 

agg cca ggc agg gca ggg get ttg aag get gag get ggc ccc tct get 2402 
Arg Pro Gly Arg Ala Gly Ala Leu Lys Ala Glu Ala Gly Pro Ser Ala 
785 790 ' 795 

ccc cca egg gcc eta gag ggg eta egg ctg ccc ccc atg cca tgg aat 2450 
Pro Pro Arg Ala Leu Glu Gly Leu Arg Leu Pro Pro Met Pro Trp Asn 
800 80S 810 815 

gtg ccc cca gat ctg age ccc agg gta gta gat ggc att gaa gac ggc 2498 
Val Pro Pro Asp Leu Ser Pro Arg Val Val Asp Gly lie Glu Asp Gly 
820 825 830 



tgt ggc teg gac cag ccc aag ttc tct ttc cgc gtg ggc cag tct ggc 2546 
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Cys Gly Ser Asp Gin Pro Lys Phe Ser Phe Arg Val Gly Gin Ser Gly 
835 840 845 

ccg gaa tgt age age age ccc tec cct gga cca gag age ggc ctg etc 2594 
Pro Glu Cys Ser Ser Ser Pro Ser Pro Gly Pro Glu Ser Gly Leu Leu 
850 855 8 60 

act gtt ccc cat ggg ccc age gag gca agg aac aca gac aca ctg gac 2642 
Thr Val Pro His Gly Pro Ser Glu Ala Arg Asn Thr Asp Thr Leu Asp 
865 870 875 

aag ctt egg cag gcg gtg aca gag ctg tea gag cag gtg ctg cag atg 2690 
Lys Leu Arg Gin Ala Val Thr Glu Leu Ser Glu Gin Val Leu Gin Met 
880 885 890 895 

egg gaa gga ctg cag tea ctt cgc cag get gtg cag ctt gtc ctg gcg 2738 
Arg Glu Gly Leu Gin Ser Leu Arg Gin Ala Val Gin Leu Val Leu Ala 
900 905 910 

ccc cac agg gag ggt ccg tgc cct egg gca teg gga gag ggg ccg tgc 2786 
Pro His Arg Glu Gly Pro Cys Pro Arg Ala Ser Gly Glu Gly Pro Cys 
915 920 925 

cca gee age ace tec ggg ctt ctg cag cct ctg tgt gtg gac act ggg 2834 
Pro Ala Ser Thr Ser Gly Leu Leu Gin Pro Leu Cys Val Asp Thr Gly 
930 935 940 

gca tec tec tac tgc ctg cag ccc cca get ggc tct gtc ttg agt ggg 2882 
Ala Ser Ser Tyr Cys Leu Gin Pro Pro Ala Gly Ser Val Leu Ser Gly 
945 950 955 

act tgg ccc cac cct cgt ccg ggg cct cct ccc etc atg gca ccc tgg 2930 
Thr Trp Pro His Pro Arg Pro Gly Pro Pro Pro Leu Met Ala Pro Trp 
960 965 970 975 

ccc tgg ggt ccc cca gcg tct cag age tec ccc tgg cct cga gec aca 2978 
Pro Trp Gly Pro Pro Ala Ser Gin Ser Ser Pro Trp Pro Arg Ala Thr 
980 985 990 

get ttc tgg acc tec acc tea gac tea gag ccc cct gee tea gga gac 3026 
Ala Phe Trp Thr Ser Thr Ser Asp Ser Glu Pro Pro Ala Ser Gly Asp 
995 1000 1005 

etc tgc tct gag ccc age acc cct gec tec cct cct cct tct gag gaa 3074 
Leu Cys Ser Glu Pro Ser Thr Pro Ala Ser Pro Pro Pro Ser Glu Glu 
1010 1015 1020 

ggg get agg act ggg ccc gca gag cct gtg age cag get gag get acc 3122 
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Gly Ala Arg Thr Gly Pro Ala Glu Pro Val Ser Gin Ala Glu Ala Thr 
1025 1030 1035 

age act gga gag ccc cca cca ggg tea ggg ggc ctg gec ttg ccc tgg 3170 
Ser Thr Gly Glu Pro Pro Pro Gly Ser Gly Gly Leu Ala Leu Pro Trp 
1040 1045 1050 1055 

gac ccc cac age ctg gag atg gtg ctt att ggc tgc cat ggc tct ggc 3218 
Asp Pro His Ser Leu Glu Met Val Leu lie Gly Cys His Gly Ser Gly 
1060 1065 1070 

aca gtc cag tgg acc cag gaa gaa ggc aca ggg gtc tga gtaccagccc 3267 
Thr Val Gin Trp Thr Gin Glu Glu Gly Thr Gly Val 
1075 1080 

tagaactcag cgttgccagg tgtgctgcca tctgctgttc ggcccaacct cagagt 3323 



<210> 2 
<211> 1083 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Pro Ala Met Arg Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu Asp 
15 10 15 

Thr lie Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe Val Leu Gly 
20 25 30 

Asn Ala Gin Val Ala Gly Leu Phe Pro Val Val Tyr Cys Ser Asp Gly 
35 40 45 

Phe Cys Asp Leu Thr Gly Phe Ser Arg Ala Glu Val Met Gin Arg Gly 
50 55 60 

Cys Ala Cys Ser Phe Leu Tyr Gly Pro Asp Thr Ser Glu Leu Val Arg 
65 70 " 75 80 

Gin Gin lie Arg Lys Ala Leu Asp Glu His Lys Glu Phe Lys Ala Glu 
85 90 95 

Leu lie Leu Tyr Arg Lys Ser Gly Leu Pro Phe Trp Cys Leu Leu Asp 
100 105 110 

Val lie Pro He Lys Asn Glu Lys Gly Glu Val Ala Leu Phe Leu Val 
115 120 125 
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Ser His Lys Asp lie 
130 

Irp Lys Glu Thr Gly 
145 

Lys Gly Phe Asn Ala 
165 

Leu Ser Gly His Leu 
180 

Lys Gly val Phe Gly 
195 

Ala lie Arg Lys Ser 
210 

Ala Thr Trp Asp Gly 
225 

Thr Val Pro Tyr Ser 
245 

Ala Arg Gly Pro Pro 
260 

lie Leu Asp lie Val 
275 

Gly Gin Val Val Phe 
290 

Thr Trp Phe Leu Leu 
305 

His Ala Phe Lys Val 
325 

Val Arg Leu Leu Arg 
340 

Ser Gin Tyr Ser Ala 
355 

Leu Leu Ala Kis Trp 
370 



Ser Glu Thr Lys Asn Arg 
135 

Gly Gly Arg Arg Arg Tyr 
150 155 

Asn Arg Arg Arg Ser Arg 
170 

c 

Gin Lys Gin Pro Lys Gly 
185 

Glu Lys Pro Asn Leu Pro 
200 

Pro Phe He Leu Leu His 
215 

Phe He Leu Leu Ala Thr 
230 235 

Val Cys Val Ser Thr Ala 
250 

Ser Val Cys Asp Leu Ala 
265 

Leu Asn Phe Arg Thr Thr 
280 

Ala Pro Lys Ser He Cys 
295 

Asp Val He Ala Ala Leu 
310 315 

Asn Val Tyr Phe Gly Ala 
330 

Leu Leu Arg Leu Leu Pro 
345 

Val Val Leu Thr Leu Leu 
360 

Val Ala Cys Val Trp Phe 
375 



Gly Gly Pro Asp Arg 
140 

Gly Arg Ala Arg Ser 
160 

Ala Val Leu Tyr His 
175 

Lys His Lys Leu Asn 
190 

Glu Tyr Lys Val Ala 
205 

Cys Gly Ala Leu Arg 
220 

Leu Tyr Val Ala Val 
240 

Arg Glu Pro Ser Ala 
255 

Val Glu Val Leu Phe 
270 

Phe Val Ser Lys Ser 
285 

Leu His Tyr Val Thr 

300 

Pro Phe Asp Leu Leu 
320 

His Leu Leu Lys Thr 
335 

Arg Leu Asp Arg Tyr 
350 

Met Ala Val Phe Ala 
365 

Tyr He Gly Gin Arg 
380 
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Glu He Glu Ser Ser Glu Ser Glu Leu Pro Glu He Gly Trp Leu Gin 
385 390 395 400 

Glu Leu Ala Arg Arg Leu Glu Thr Pro Tyr Tyr Leu Val Gly Arg Arg 
405 410 415 

Pro Ala Gly Gly Asn Ser Ser Gly Gin Ser Asp Asn Cys Ser Ser Ser 
420 425 430 

Ser Glu Ala Asn Gly Thr Gly Leu Glu Leu Leu Gly Gly Pro Ser Leu 
435 440 445 

Arg Ser Ala Tyr He Thr Ser Leu Tyr Phe Ala Leu Ser Ser Leu Thr 
450 455 460 

Ser Val Gly Phe Gly Asn Val Ser Ala Asn Thr Asp Thr Glu Lys He 
465 470 475 480 

Phe Ser He Cys Thr Met Leu lie Gly Ala Leu Met His Ala Val Val 
485 490 495 

Phe Gly Asn Val Thr Ala He He Gin Arg Met Tyr Ala Arg Arg Phe 
500 505 510 

Leu Tyr His Ser Arg Thr Arg Asp Leu Arg Asp Tyr lie Arg He His 
515 520 525 

Arg lie Pro Lys Pro Leu Lys Gin Arg Met Leu Glu Tyr Phe Gin Ala 
530 535 540 

Thr Trp Ala Val Asn Asn Gly He Asp Thr Thr Glu Leu Leu Gin Ser 
545 550 555 560 

Leu Pro Asp Glu Leu Arg Ala Asp He Ala Met His Leu His Lys Glu 
565 570 575 

Val Leu Gin Leu Pro Leu Phe Glu Ala Ala Ser Arg Gly Cys Leu Arg 
580 585 ' 590 

Ala Leu Ser Leu Ala Leu Arg Pro Ala Phe Cys Thr Pro Gly Glu Tyr 

595 600 605 

Leu He His Gin Gly Asp Ala Leu Gin Ala Leu Tyr Phe Val Cys Ser 
610 615 620 



Gly Ser Met Glu Val Leu Lys Gly Gly Thr Val Leu Ala He Leu Gly 
625 630 635 640 



10/28 



Lys Gly Asp Leu He Gly Cys Glu Leu Pro Arg Arg Glu Gin Val Val 
645 650 655 

Lys Ala Asn Ala Asp Val Lys Gly Leu Thr Tyr Cys Val Leu Gin Cys 
660 665 670 

Leu Gin Leu Ala Gly Leu His Asp Ser Leu Ala Leu Tyr Pro Glu Phe 
675 680 685 

Ala Pro Arg Phe Ser Arg Gly Leu Arg Gly Glu Leu Ser Tyr Asn Leu 
690 695 700 

Gly Ala Gly Gly Gly Ser Ala Glu Val Asp Thr Ser Ser Leu Ser Gly 
705 710 715 720 

Asp Asn Thr Leu Met Ser Thr Leu Glu Glu Lys Glu Thr Asp Gly Glu 
725 730 735 

Gin Gly Pro Thr Val Ser Pro Ala Pro Ala Asp Glu Pro Ser Ser Pro 
740 745 750 

Leu Leu Ser Pro Gly Cys Thr Ser Ser Ser Ser Ala Ala Lys Leu Leu 
755 760 765 

Ser Pro Arg Arg Thr Ala Pro Arg Pro Arg Leu Gly Gly Arg Gly Arg 
770 775 780 

Pro Gly Arg Ala Gly Ala Leu Lys Ala Glu Ala Gly Pro Ser Ala Pro 
785 790 795 800 

Pro Arg Ala Leu Glu Gly Leu Arg Leu Pro Pro Met Pro Trp Asn Val 
805 810 815 

Pro Pro Asp Leu Ser Pro Arg Val Val Asp Gly lie Glu Asp Gly Cys 
820 825 830 

Gly Ser Asp Gin Pro Lys Phe Ser Phe Arg Val Gly Gin Ser Gly Pro 
835 840 845 

Glu Cys Ser Ser Ser Pro Ser Pro Gly Pro Glu Ser Gly Leu Leu Thr 
850 855 860 

Val Pro His Gly Pro Ser Glu Ala Arg Asn Thr Asp Thr Leu Asp Lys 
865 870 875 880 



Leu Arg Gin Ala Val Thr Glu Leu Ser Glu Gin Val Leu Gin Met Arg 
885 890 895 
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Glu Gly Leu Gin Ser Leu Arg Gin Ala Val Gin Leu Val Leu Ala Pro 
900 905 910 

His Arg Glu Gly Pro Cys Pro Arg Ala Ser Gly Glu Gly Pro Cys Pro 
915 920 925 

Ala Ser Thr Ser Gly Leu Leu Gin Pro Leu Cys Val Asp Thr Gly Ala 
930 935 940 

Ser Ser Tyr Cys Leu Gin Pro Pro Ala Gly Ser Val Leu Ser Gly Thr 
945 950 955 960 

Trp Pro His Pro Arg Pro Gly Pro Pro Pro leu Met Ala Pro Trp Pro 
965 970 975 

Trp Gly Pro Pro Ala Ser Gin Ser Ser Pro Trp Pro Arg Ala Thr Ala 
980 985 990 

Phe Trp Thr Ser Thr Ser Asp Ser Glu Pro Pro Ala Ser Gly Asp Leu 
995 1000 1005 

Cys Ser Glu Pro Ser Thr Pro Ala Ser Pro Pro Pro Ser Glu Glu Gly 
1010 1015 1020 

Ala Arg Thr Gly Pro Ala Glu Pro Val Ser Gin Ala Glu Ala Thr Ser 
025 1030 1035 1040 

Thr Gly Glu Pro Pro Pro Gly Ser Gly Gly Leu Ala Leu Pro Trp Asp 
1045 1050 1055 

Pro His Ser Leu Glu Met Val Leu lie Gly Cys His Gly Ser Gly Thr 
1060 1065 1070 

Val Gin Trp Thr Gin Glu Glu Gly Thr Gly Val 
1075 1080 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Primer 
<4 0O> 3 

ggaattccct aagatgccgg ccatgc 
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<210> 4 
<2U> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 4 

gctctagagc actctgaggt tgggccgaac 30 



<210> 5 

<211> 3064 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (4).. {3057) 

<400> 5 

gcc atg ccg gtc atg aag ggg ttg ctg gcc ccg caa aac acc ttc ctg 48 
Met Pro Val Met Lys Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu 
15 10 15 

gac acc ate gcc acc cgt ttt gac gga acg cac age aac ttc ctg ctg 96 
Asp Thr lie Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe Leu Leu 
20 25 30 

gcc aac gca cag ggc aca egg ggc ttt ccc ate gtc tac tgc tec gac 14 4 
Ala Asn Ala Gin Gly Thr Arg Gly Phe Pro He Val Tyr Cys Ser Asp 
35 40 45 

ggc ttc tgc gag etc aca ggc tac ggt cgc acc gag gtc atg cag aag 192 
Gly Phe Cys Glu Leu Thr Gly Tyr Gly Arg Thr Glu Val Met Gin Lys 
50 55 60 

acc tgc age tgc cgt ttc etc tac ggc cca gag acc agt gag cca gcc 240 
Thr Cys Ser Cys Arg Phe Leu Tyr Gly Pro Glu Thr Ser Glu Pro Ala 
65 70 75 

ctg cag cgt ctg cac aaa gcc ctg gag ggc cac cag gag cac egg get 288 
Leu Gin Arg Leu His Lys Ala Leu Glu Gly His Gin Glu His Arg Ala 
80 85 90 95 



gaa ate tgc ttc tac cgc aag gat ggc tea gcc ttt tgg tgc etc ctg 336 
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Glu lie Cys 



gac atg atg 
Asp Met Met 



ttt tec ttc 
Phe Ser Phe 
130 

caa gga ggc cgc 
Gin Gly Gly Arg 
145 

gga gec acc tgg 
Gly Ala Thr Trp 
160 

eta cac cga ctg 
Leu His Arg Leu 

aag gec aat aat 
Lys Ala Asn Asn 
195 

aag gtg gec tec 
Lys Val Ala Ser 
210 

gtc tec aag gec 
Val Ser Lys Ala 
225 

gtt gcg gtc acc 
Val Ala Val Thr 
240 

acc ccc ate act 
Thr Pro lie Thr 



atg etc ttc ate 
Met Leu Phe lie 
275 

tec cag tec ggc 



Phe Tyr Arg Lys 
100 

ccc ate aag aat 
Pro lie Lys Asn 
115 

aag gat ate act 
Lys Asp lie Thr 



ggg gac agt 
Gly Asp Ser 
150 

aaa ttt egg 
Lys Phe Arg 
165 

acc ggc cac 
Thr Gly His 
180 

aac gtg ttt 
Asn Val Phe 



gtg ggg ggg 
Val Gly Gly 



ate tgg gac 
lie Trp Asp 
230 

gtc ccc tac 
Val Pro Tyr 
245 

teg cga cac 
Ser Arg His 
260 

eta gat ate 
Leu Asp lie 

cag gta ate 



Asp Gly Ser Ala 
105 

gag atg ggg gag 
Glu Met Gly Glu 
120 

cag agt gga age 
Gin Ser Gly Ser 
135 

aat cac gaa aac 
Asn His Glu Asn 



tct gec aga aga 
Ser Ala Arg Arg 
170 

ttt ggc cgc egg 
Phe Gly Arg Arg 
185 

gag cca aag cca 
Glu Pro Lys Pro 
200 

tct cgc tgc etc 
Ser Arg Cys Leu 
215 

ggc ctt ate etc 
Gly Leu lie Leu 



aat gtc tgt ttc 
Asn Val Cys Phe 
250 

acc ctt gtc age 
Thr Leu Val Ser 
265 

ate ctg aac ttc 
lie Leu Asn Phe 
280 

tct get cct cgt 



Phe Trp Cys 



gtc gtg ctg 
Val Val Leu 
125 

cca gga ctt 
Pro Gly Leu 
140 

tec ctt ggt 
Ser Leu Gly 
155 

egg age cgt 
Arg Ser Arg 



ggc cag gga 
Gly Gin Gly 



tea gtg ccc 
Ser Val Pro 
205 

etc etc cac 
Leu Leu His 
220 

ctt gee acc 
Leu Ala Thr 
235 

teg ggt gac 
Ser Gly Asp 



gac ate gec 
Asp lie Ala 



cgc acc acc 
Arg Thr Thr 
285 

tec att ggc 



Leu Leu 
110 

ttc etc 384 
Phe Leu 



ggc ccc 432 
Gly Pro 

aga agg 480 
Arg Arg 

act gtc 528 
Thr Val 
175 

ggc atg 57 6 
Gly Met 
190 

gag tac 624 
Glu Tyr 

tac age 672 
Tyr Ser 

ttc tac 720 
Phe Tyr 

gat gac 7 68 
Asp Asp 

255 - 

gcg gaa 816 
Val Glu 
270 

tat gtg 864 
Tyr Val 



etc cac 912 
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Ser Gin Ser Gly Gin Val He Ser Ala Pro Arg Ser He Gly Leu His 
290 295 300 

tac ctg gcc acc tgg ttc ttc ate gac ctt att get get ctg ccc ttt 960 
Tyr Leu Ala Thr Trp Phe Phe He Asp Leu lie Ala Ala Leu Pro Phe 
305 310 315 

gac ctg ctt tac ate ttc aac ate acc gtg acc teg ctg gtg cac eta 1008 
Asp Leu Leu Tyr He Phe Asn He Thr Val Thr Ser Leu Val His Leu 
320 325 330 335 

ctg aag aca gtg egg ctg ttg egg ctg ctg egg ctg ctg cag aag ctg 1056 
Leu Lys Thr Val Arg Leu Leu Arg Leu Leu Arg Leu Leu Gin Lys Leu 
340 345 350 

gag egg tac tct cag tgc agt get gtg gtg etc acg ctg etc atg teg 1104 
Glu Arg Tyr Ser Gin Cys Ser Ala Val Val Leu Thr Leu Leu Met Ser 
355 360 365 

gtc ttt gcg etc ctt gcc cac tgg atg gcc tgc ate tgg tat gtc ate 1152 
Val Phe Ala Leu Leu Ala His Trp Met Ala Cys He Trp Tyr Val He 
370 375 380 

ggg cgc egg gag atg gag gcc aat gac ccg ctg etc tgg gac att ggc 1200 
Gly Arg Arg Glu Met Glu Ala Asn Asp Pro Leu Leu Trp Asp He Gly 
385 390 395 

tgg ttg cat gag ttg ggc aag cgt ctg gag gtg ccc tat gtc aat ggc 1248 
Trp Leu His Glu Leu Gly Lys Arg Leu Glu Val Pro Tyr Val Asn Gly 
400 405 410 415 

teg gtg. ggc ggc cca tea egg cgc age gcc tac ate gcg gca ctg tac 1296 
Ser Val Gly Gly Pro Ser Arg Arg Ser Ala Tyr He Ala Ala Leu Tyr 
420 425 430 

ttc act eta age age etc acc agt gtg ggc ttt ggc aac gtg tgt gcc 134 4 
Phe Thr Leu Ser Ser Leu Thr Ser Val Gly Phe Gly Asn Val Cys Ala 
435 440 445 

aac acc gac gcg gag aag ate ttc tec ate tgc acg atg etc ata ggc 1392 
Asn Thr Asp Ala Glu Lys He Phe Ser He Cys Thr Met Leu He Gly 
450 455 460 ■ 

gcc ctg atg cac get gtg gtg ttc ggg aac gtg aca gcc ate ate cag 1440 
Ala Leu Met His Ala Val Val Phe Gly Asn Val Thr Ala He He Gin 
465 470 475 

cgc atg tac teg cgc cgc teg etc tac cac age cgc atg aag gac etc 1488 
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Arg Met Tyr Ser Arg Arg Ser Leu Tyr His Ser Arg Met Lys Asp Leu 
480 485 490 495 

aag gac ttc ate cgt gtg cac cgc ctg ccg egg ccg etc aag cag cgc 1536 
Lys Asp Phe lie Arg Val His Arg Leu Pro Arg Pro Leu Lys Gin Arg 
500 505 510 

atg etc gaa tac ttc cag ace acg tgg gee gtc aac age ggc ate gac 1584 
Met Leu Glu Tyr Phe Gin Thr Thr Trp Ala Val Asn Ser Gly He Asp 
515 520 525 

gec aac gag tta ctg cgt gac ttc cca gac gag ctg aga get gac att 1632 
Ala Asn Glu Leu Leu Arg Asp Phe Pro Asp Glu Leu Arg Ala Asp He 
530 535 540 

get atg cac ctg aat egg gag ate ctg cag ctg ccg ttg ttc ggg gca 1680 
Ala Met His Leu Asn Arg Glu lie Leu Gin Leu Pro Leu Phe Gly Ala 
545 550 555 

gcg age agg ggc tgc ctg egg gee eta teg ctg cac ate aag ace teg 1728 
Ala Ser Arg Gly Cys Leu Arg Ala Leu Ser Leu His He Lys Thr Ser 
560 565 570 575 

ttc tgc get ccg ggc gag tac ctg ttg cgc cgt ggg gat gec ctg cag 1776 
Phe Cys Ala Pro Gly Glu Tyr Leu Leu Arg Arg Gly Asp Ala Leu Gin 
580 585 590 

gca cat tac tat gtc tgc tec ggc teg ctt gag gtg etc cga gac aac 1824 
Ala His Tyr Tyr Val Cys Ser Gly Ser Leu Glu Val Leu Arg Asp Asn 
595 600 605 

atg gtg ctg gee ate ctg ggg aag ggg gac ctg att gga gca gat ate 1872 
Met Val Leu Ala He Leu Gly Lys Gly Asp Leu He Gly Ala Asp He 
610 615 620 

cct gag ccg ggg cag gag cct ggg ttg gga gca gac cca aac ttc gtg 1920 
Pro Glu Pro Gly Gin Glu Pro Gly Leu Gly Ala Asp Pro Asn Phe Val 
625 630 635 

eta aag ace agt get gat gtg aaa get ctg acc tac tgt ggc ctg cag 1968 
Leu Lys Thr Ser Ala Asp Val Lys Ala Leu Thr Tyr Cys Gly Leu Gin 
640 645 650 655 

cag ctg age age cga ggg ctg get gag gtc ctg agg etc tat cct gag 2016 
Gin Leu Ser Ser Arg Gly Leu Ala Glu Val Leu Arg Leu Tyr Pro Glu 
660 665 670 

tat ggg get gec ttc egg get ggc ctg ccc egg gac etc acc ttc aac 2064 
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Tyr Gly Ala Ala Phe Arg Ala Gly Leu Pro Arg Asp Leu Thr Phe Asn 
€75 €80 €85 

ctg cgc cag ggc tct gac acc agt ggc etc age cgc ttt tec cga tec 2112 
Leu Arg Gin Gly Ser Asp Thr Ser Gly Leu Ser Arg Phe Ser Arg Ser 
690 695 700 

cct cgc etc tec cag ccc cgc tea gaa age etc ggc tec tec tea gac 2160 
Pro Arg Leu Ser Gin Pro Arg Ser Glu Ser Leu Gly Ser Ser Ser Asp 
705 710 715 

aag acg ctg cca tec ate aca gag gec gag agt ggc gcg gag cct ggg 2208 
Lys Thr Leu Pro Ser lie Thr Glu Ala Glu Ser Gly Ala Glu Pro Gly 
720 725 730 735 

ggt ggt ccc agg ccc cga egg ccc etc ctg ctg ccc aac etc age cca 2256 
Gly Gly Pro Arg Pro Arg Arg Pro Leu Leu Leu Pro Asn Leu Ser Pro 
740 745 750 

gca egg cct egg ggc tec ctg gtc age ctt ttg ggc gag gag ctg ccc 2304 
Ala Arg Pro Arg Gly Ser Leu Val Ser Leu Leu Gly Glu Glu Leu Pro 
755 760 765 

cca ttc tea gee ctt gtc tec tct cct tec tta tec cca tec ctg tec 2352 
Pro Phe Ser Ala Leu Val Ser Ser Pro Ser Leu Ser Pro Ser Leu Ser 
770 775 780 

cct gec ctg get ggc cag ggc cac agt gec tec cct cac ggc ccc ccc 2 400 
Pro Ala Leu Ala Gly Gin Gly His Ser Ala Ser Pro His Gly Pro Pro 
785 790 795 

agg tgc tct get gec tgg aag ccc cct cag ctt etc att ccc cca ctg 2448 
Arg Cys Ser Ala Ala Trp Lys Pro Pro Gin Leu Leu lie Pro Pro Leu 
800 805 810 815 

gga acc ttt gga cct ccg gac etc agt ccc egg ata gtg gat ggc att 2496 
Gly Thr Phe Gly Pro Pro Asp Leu Ser Pro Arg lis Val Asp Gly lie 
820 825 830 

gag gac tct ggc age aca get gag gee cct tea ttc cga ttc age agg 2 54 4 
Glu Asp Ser Gly Ser Thr Ala Glu Ala Pro Ser Phe Arg Phe Ser Arg 
835 840 845 

agg cct gaa ctg cca agg ccc cgc tec cag gcg ccc cct aca ggg acc 2 592 
Arg Pro Glu Leu Pro Arg Pro Arg Ser Gin Ala Pro Pro Thr Gly Thr 
850 855 860 

agg ccc age cca gaa ttg gec agt gag get gag gag gtg aag gaa aag 2 64 0 
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Arg Pro Ser Pro Glu Leu Ala Ser Glu Ala Glu Glu Val Lys Glu Lys 
865 870 875 



gtt tgc egg ctg aac cag gag ate tct cgt etc aat cag gag gtg tct 2688 
Val Cys Arg Leu Asn Gin Glu lie Ser Arg Leu Asn Gin Glu Val Ser 
880 885 890 895 



cag ctt age egg gag ctg egg cac ate atg ggc ctg ctg cag gee agg 2736 
Gin Leu Ser Arg Glu Leu Arg His lie Met Gly Leu Leu Gin Ala Arg 
900 905 910 



ctg ggt ccc cca ggc cac cca gca ggc tec get tgg acc cca gac cct 2784 
Leu Gly Pro Pro Gly His Pro Ala Gly Ser Ala Trp Thr Pro Asp Pro 
915 920 925 

cct tgt cca cag ctg agg cca cca tgc etc tct cct tgt gcg tec aga 2832 
Pro Cys Pro Gin Leu Arg Pro Pro Cys Leu Ser Pro Cys Ala Ser Arg 
930 935 940 

cca cca ccc age etc cag gat act acg ctt get gaa gtt cac tgc cca 2880 
Pro Pro Pro Ser Leu Gin Asp Thr Thr Leu Ala Glu Val His Cys Pro 
945 950 955 



gec agt gtg ggg acc atg gag aca ggg 
Ala Ser Val Gly Thr Met Glu Thr Gly 
960 965 

cct tec ata ttg ccc ccc tac ccc tea 
Pro Ser He Leu Pro Pro Tyr Pro Ser 
980 

tct cca gtg cca gag gec tea ccc cca 
Ser Pro Val Pro Glu Ala Ser Pro Pro 
995 1000 



act gcg etc ctg gac ttg aga 2928 
Thr Ala Leu Leu Asp Leu Arg 
970 975 

gag cct gac cct ctg gga ccc 2976 
Glu Pro Asp Pro Leu Gly Pro 
985 990 

acc cca age etc ttg agg cac 3024 
Thr Pro Ser Leu Leu Arg His 
1005 



agt ttc cag tec agg tea gac aca ttc cac tga ccctggc 3064 

Ser Phe Gin Ser Ara Ser Asn Thr Php His 



Ser Phe Gin Ser Arg Ser Asp Thr Phe His 
1010 1015 



<210> 6 
<211> 1017 
<212> PRT 

<213> Horoo sapiens 



<400> 6 

Met Pro Val Met Lys Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu Asp 
15 10 15 
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Thr He Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe Leu Leu Ala 
20 25 30 

Asn Ala Gin Gly Thr Arg Gly Phe Pro He Val Tyr Cys Ser Asp Gly 
35 40 45 

Phe Cys Glu Leu Thr Gly Tyr Gly Arg Thr Glu Val Met Gin Lys Thr 
50 55 60 

Cys Ser Cys Arg Phe Leu Tyr Gly Pro Glu Thr Ser Glu Pro Ala Leu 
65 70 75 80 

Gin Arg Leu His Lys Ala Leu Glu Gly His Gin Glu His Arg Ala Glu 
85 90 95 

He Cys Phe Tyr Arg Lys Asp Gly Ser Ala Phe Trp Cys Leu Leu Asp 
100 105 110 

Met Met Pro He Lys Asn Glu Met Gly Glu Val Val Leu Phe Leu Phe 
115 120 125 

Ser Phe Lys Asp He Thr Gin Ser Gly Ser Pro Gly Leu Gly Pro Gin 
130 135 140 

Gly Gly Arg Gly Asp Ser Asn His Glu Asn Ser Leu Gly Arg Arg Gly 
14S 150 155 160 

Ala Thr Trp Lys Phe Arg Ser Ala Arg Arg Arg Ser Arg Thr Val Leu 
165 170 175 

His Arg Leu Thr Gly His Phe Gly Arg Arg Gly Gin Gly Gly Met Lys 
180 185 190 

Ala Asn Asn Asn Val Phe Glu Pro Lys Pro Ser Val Pro Glu Tyr Lys 
195 200 205 

Val Ala Ser Val Gly Gly Ser Arg Cys Leu Leu Leu His Tyr Ser Val 
210 215 220 

Ser Lys Ala He Trp Asp Gly Leu He Leu Leu Ala Thr Phe Tyr Val 
225 230 235 • 240 

Ala Val Thr Val Pro Tyr Asn Val Cys Phe Ser Gly Asp Asp Asp Thr 
245 250 255 



Pro He Thr Ser Arg His Thr Leu Val Ser Asp He Ala Val Glu Met 
260 265 270 
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Leu Phe lie Leu Asp He lie Leu Asn Phe Arg Thr Thr Tyr Val Ser 
275 280 285 

Gin Ser Gly Gin Val He Ser Ala Pro Arg Ser He Gly Leu His Tyr 
290 295 300 

Leu Ala Thr Trp Phe Phe He Asp leu lie Ala Ala Leu Pro Phe Asp 
305 310 315 320 

Leu Leu Tyr He Phe Asn He Thr Val Thr Ser Leu Val His Leu Leu 
325 330 335 

Lys Thr Val Arg Leu Leu Arg Leu Leu Arg Leu Leu Gin Lys Leu Glu 
340 345 350 

Arg Tyr Ser Gin Cys Ser Ala Val Val Leu Thr Leu Leu Met Ser Val 
355 360 365 

Phe Ala Leu Leu Ala His Trp Met Ala Cys He Trp Tyr Val He Gly 
370 375 380 

Arg Arg Glu Met Glu Ala Asn Asp Pro Leu Leu Trp Asp He Gly Trp 
385 390 395 400 

Leu His Glu Leu Gly Lys Arg Leu Glu Val Pro Tyr Val Asn Gly Ser 
405 410 415 

Val Gly Gly Pro Ser Arg Arg Ser Ala Tyr He Ala Ala Leu Tyr Phe 
420 425 430 

Thr Leu Ser Ser Leu Thr Ser Val Gly Phe Gly Asn Val Cys Ala Asn 
435 440 445 

Thr Asp Ala Glu Lys He Phe Ser He Cys Thr Met Leu He Gly Ala 
450 455 460 

Leu Met His Ala Val Val Phe Gly Asn Val Thr Ala He lie Gin Arg 
465 470 475 480 

Met Tyr Ser Arg Arg Ser Leu Tyr His Ser Arg Met Lys Asp Leu Lys 
485 490 495 

Asp Phe He Arg Val His Arg Leu Pro Arg Pro Leu Lys Gin Arg Met 
500 505 510 



Leu Glu Tyr Phe Gin Thr Thr Trp Ala Val Asn Ser Gly He Asp Ala 
515 520 525 
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Asn Glu Leu Leu Arg Asp Phe Pro Asp Glu Leu Arg Ala Asp lie Ala 
530 535 540 

Met His Leu Asn Arg Glu lie Leu Gin Leu Pro Leu Phe Gly Ala Ala 
545 550 555 560 

Ser Arg Gly Cys Leu Arg Ala Leu Ser Leu His He Lys Thr Ser Phe 
565 570 575 

Cys Ala Pro Gly Glu Tyr Leu Leu Arg Arg Gly Asp Ala Leu Gin Ala 
580 585 590 

His Tyr Tyr Val Cys Ser Gly Ser Leu Glu Val Leu Arg Asp Asn Met 
595 600 605 

Val Leu Ala lie Leu Gly Lys Gly Asp Leu lie Gly Ala Asp lie Pro 
610 615 620 

Glu Pro Gly Gin Glu Pro Gly Leu Gly Ala Asp Pro Asn Phe Val Leu 
625 630 635 640 

Lys Thr Ser Ala Asp Val Lys Ala Leu Thr Tyr Cys Gly Leu Gin Gin 
645 650 655 

Leu Ser Ser Arg Gly Leu Ala Glu Val Leu Arg Leu Tyr Pro Glu Tyr 
660 665 670 

Gly Ala Ala Phe Arg Ala Gly Leu Pro Arg Asp Leu Thr Phe Asn Leu 
675 680 685 

Arg Gin Gly Ser Asp Thr Ser Gly Leu Ser Arg Phe Ser Arg Ser Pro 
690 695 700 

Arg Leu Ser Gin Pro Arg Ser Glu Ser Leu Gly Ser Ser Ser Asp Lys 
705 710 715 720 

Thr Leu Pro Ser lie Thr Glu Ala Glu Ser Gly Ala Glu Pro Gly Gly 
725 730 735 

Gly Pro Arg Pro Arg Arg Pro Leu Leu Leu Pro Asn Leu Ser Pro Ala 
740 745 750 

Arg Pro Arg Gly Ser Leu Val Ser Leu Leu Gly Glu Glu Leu Pro Pro 
755 760 765 



Phe Ser Ala Leu Val Ser Ser Pro Ser Leu Ser Pro Ser Leu Ser Pro 
770 775 780 
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Ala Leu Ala Gly Gin Gly His Ser Ala Ser Pro His Gly Pro Pro Arg 
"785 790 795 800 

Cys Ser Ala Ala Trp Lys Pro Pro Gin Leu Leu lie Pro Pro Leu Gly 
805 810 815 

Thr Phe Gly Pro Pro Asp Leu Ser Pro Arg lie Val Asp Gly lie Glu 
820 825 830 

Asp Ser Gly Ser Thr Ala Glu Ala Pro Ser Phe Arg Phe Ser Arg Arg 
835 840 845 

Pro Glu Leu Pro Arg Pro Arg Ser Gin Ala Pro Pro Thr Gly Thr Arg 
850 855 860 

Pro Ser Pro Glu Leu Ala Ser Glu Ala Glu Glu Val Lys Glu Lys Val 
865 " 870 875 880 

Cys Arg Leu Asn Gin Glu lie Ser Arg Leu Asn Gin Glu Val Ser Gin 
885 890 895 

Leu Ser Arg Glu Leu Arg His He Met Gly Leu Leu Gin Ala Arg Leu 
900 905 910 

Gly Pro Pro Gly His Pro Ala Gly Ser Ala Trp Thr Pro Asp Pro Pro 
915 920 925 

Cys Pro Gin Leu Arg Pro Pro Cys Leu Ser Pro Cys Ala Ser Arg Pro 
930 935 940 

Pro Pro Ser Leu Gin Asp Thr Thr Leu Ala Glu Val His Cys Pro Ala 
945 950 955 960 

Ser Val Gly Thr Met Glu Thr Gly Thr Ala Leu Leu Asp Leu Arg Pro 
965 970 975 

Ser lie Leu Pro Pro Tyr Pro Ser Glu Pro Asp Pro Leu Gly Pro Ser 
980 985 990 

Pro Val Pro Glu Ala Ser Pro Pro Thr Pro Ser Leu Leu Arg His Ser 
995 1000 1005 • 

Phe Gin Ser Arg Ser Asp Thr Phe His 
1010 1015 



<210> 7 
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<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 1 

gccatgccgg tcatgaagg 

<210> 8 

<2ll> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 8 

gccagggtca gtggaatgtg 

<210> 9 . 

<211> 3715 

<212> DNA 

<213> RattUS sp. 

<400> 9 

ctgctggggc ctacgaacct gggccgggca 
ggggcccggc ggggggcggc cgagccaggc 
cggagggatg gggcgggcgg tccccgccgc 
cgccgcagaa caccttcctg gacaccatcg 
tcgtcctggg caacgcccag gtggcagggc 
tctgtgacct cacgggtttc tccagagctg 
tcctctatgg gccagacacc agtgagttgg 
agcacaaaga attcaaggct gaactgatcc 
gtctcctgga tgtgatacct ataaaaaacg 
ctcacaagga catcagtgag accaagaacc 



Sequence : Primer 

19 



Sequence : Primer 

20 



tagccccccg acggctactc tagggggcgc 60 
gccctccccc ggcgctgagt ccccgcgccc 120 
ctaagatgcc ggccatgcgg gggctccttg 180 
ccacccgctt cgacgggacg cacagtaact 240 
tcttccctgt ggtctactgc tccgatggct--300 
aggtcatgca gcgaggctgt gcctgctcct 360 
tccgccaaca gatccgaaaa gccctggatg 420 
tgtaccggaa gagcgggctt ccattctggt 4 80 
agaaggggga ggtggccctc ttcctggtct 540 
gaggaggccc tgacaactgg aaggagagag 600 
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gtggtggccg acgcagatat ggtcgggcag gatccaaagg ctttaatgcc aatcggaggc 660 
gcagccgggc ggttctctac cacctctctg gtcacctgca gaaacaaccc aagggcaagc 720 
acaaactcaa taagggtgtg tttggagaga agccaaattt gcccgaatat aaagtcgctg 780 
ctatccggaa gtcacccttt atcctgctgc actgtggggc tctgagagcc acctgggatg 840 
gcttcatcct gctcgccacg ctctacgtgg ctgtcactgt gccatacagc gtgtgtgtga 900 
gcacagcacg ggagcccagt gctgcccgtg gcccacctag tgtctgtgac ctggccgtgg S60 
aagtcctctt catcttagat attgtgctga attttcgtac tacatttgtg tccaagtcag 1020 
gccaggtggt attcgcccca aagtccattt gcctccacta cgtcaccacc tggttcctgc 1080 
tggatgtcat agcagcactg ccctttgacc tactacatgc cttcaaggtc aatgtgtacg 1140 
ttggggctca cctactgaag accgtgcggc tgcttcggct gctgcgccta ctaccaagac 1200 
tggaccggta ctctcagtat agcgctgttg tgctcacctt gctcatggct gtgtttgccc 1260 
tgctcgccca ctgggtggcc tgcgtttggt tctacatcgg ccagcaagag attgagaaca 1320 
gcgagtcaga gctgcctgag atcggctggc tgcaggagct ggcacgcagg ctggagacgc 1380 
cctattacct ggtgagccgg agtccagatg gagggaacag ctctggccag agtgaaaact 144 0 
gcagtagcag tggcggcggc agcgaagcca acgggactgg gctggagctg ctgggtggcc 1500 
catccctacg cagcgcctac atcacctcct tgtacttcgc gctcagcagt ctcaccagtg 1560 
tgggcttcgg caatgtgtcc gctaacacag acactgagaa gattttctcc atctgcacca 1620 
tgcttattgg agctctgatg catgcagtgg tgtttgggaa tgtgacagcc atcatccagc 1680 
gcatgtacgc tcgccgcttt ctgtaccaca gccgcacccg tgacctgcga gactacattc- 174 0 
gcatccaccg catccccaag cccctcaagc agcgcatgct cgagtacttc caagccacct 1800 
gggccgtgaa caacggcatc gataccactg agctgctgca gagccttccg gatgagcttc 1860 
gagcagacat cgccatgcac ctgcacaagg aggtcctgca gctgccattg ttcgaggcag 1920 
cgagccgtgg ctgcctgcgg gcactgtctc tggccctgag gcccgccttc tgcacgccgg 1980 
gcgagtacct cattcaccaa ggcgatgctc tccaggctct ctactttgtg tgctcaggtt 2040 
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ccatggaggt cctcaaaggt ggcaccgtcc tcgccattct agggaagggt gacctgatcg 2100 
gctgtgagct gccccagcga gagcaagtag tgaaggccaa tgccgacgta aaggggctgs 2160 
catactgcgt cctacagtgc ctgcagctgg ctgggctgca cgagagcctc gcactgtacc 2220 
ctgagtttgc cccacgcttt agccgtggcc tccgagggga gctcagctac aacctgggag 2280 
ctggaggagt gtctgcagag gtggatacca gctcactgag tggtgacaac accctcatgt 2340 
ccacactgga ggagaaggag acagatgggg agcaaggaca cacgatctca ccagccccag 2400 
cagatgagcc ctccagcccc ctgctgtcac ctggctgtac ctcctcctcc tcagcggcca 2460 
aactactctc cccacgtcga actgcacccc ggccgaggct gggtggcaga gggcggccaa 2520 
gtagggcagg ggttttgaag cctgaggctg gtccttctgc tcatccacgg acacttgatg 2580 
ggttgcagct gccccccatg ccatggaatg tacctccaga cctgagcccc agggtcgtag 2640 
atggcattga ggatggctgc ggctctgacc agcacaagtt ctctttccgg gtgggtcagt 2700 
ctggcccaga atgtagcagc agcccctccc caggaacaga gagtggcctg ctcactgtcc 2760 
ccttggtgcc cagtgaggca agaaacacag acacactgga caagctacgg caggcggtga 2820 
cggagctgtc tgaacaggtg ctgcagatgc gagagggact gcagtcactt cgccaggctg 2880 
tgcagctcat cctggtgccc caaggggaag gccagtgtcc ccgggtatca ggagaggggc 2940 
catgcccagc cactgcctct gggctcctac aacccctgcg tgtggacact ggggcatcat 3000 
cctactgcct gcagccccca gcaggttcag tcttgagtgg gacctggcct cacccccgtc 3060 
cagggcatcc ccctcccctc atggcaccct ggccctgggg ccccccagca tctcagagct 312 0 
ccccctggcc tcgagccaca gctttatgga cctccacctc agactcagag ccccctggct 3180 
ctggagacct ctgctctgag cccagcaccc cagcctcacc ccctcctcct gaggaaggag 3240 
ctaggactgg gactcctgca cctgtgagcc aggctgaggc taccagtaot ggagagcccc 3300 
ctccggggtc agggggccga gccttgccct gggatcccca cagcctagag atggtgctca 3360 
tcggctgcca tggccctggc tcggtccagt ggacccagga ggagggcaca ggagtctgac 3420 
cacaggcagg gagaggggtt ctgcaaacac ccgccacctg ctgaccgccc agcctcacag 3480 



ggctgccctc tggctcaggg cagggaacct 
ggccccaggc cagggatcca cgggttctgc 
cctgaggacg aggaggggtt ctgccattcc 
cctcatgttt tttatattaa aaaacataaa 

<210> 10 
<211> 3736 
<212> DNA 
<213> Rattus sp. 

<400> 10 

caggcagcgg cggcgagagg aggggaggag 
gccggtagcg cgccccctcc ggccaggccg 
ttcgtacccg gggccatgcc ggtcatgaag 
gacaccatcg ccactcgctt tgacggcacg 
ggcccacggg gttttcccat cgtctactgc 
ggccgcaccg aggtcatgca gaaaacctgt 
agtgagccgg ccttgcaacg gttacaaaaa 
gaaatctgct tttaccgaaa ggatggctcg 
atcaaaaatg agctggggga ggtggtgctt 
agtggaggcc caggacttgg ctcaccaggg 
tcccttggga ggagaggagc tagctcaaga 
gttctacacc ggttgactgg ccactttggt 
agtaacgtgt ttgagccaaa gccatcagtg 
tcccgctgcc tgctcctcca ctacagcatc 
ctcgctacgt tctacgtcgc ggtcaccgtc 
gacaccccca tcacgtcccg acacaccctt 
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aaggaaggag gagggtgagc tggagcctca 3540 
tccactgacc tgacccaatg ggggcagagg 3600 
ttgcatgtgc ccatctccac tgtcctctgt 3660 
aaaaaaccaa taaagaaact acttt 3715 



gcaggccggc gcatggggcg ccccggcccc 60 
cgctgaacgc agcccgcgca acgcctcgaa 120 
gggttgctgg ccccgcaaaa cacctttctg 180 
cacagcaact ttcttctggc caatgcccag 240 
tctgacggct tctgtgagct cacaggctac 300 
agctgccggt tcctctatgg cccagagacc 360 
gccctggagg gccaccaaga acacagagct 420 
gccttttggt gtcttctgga catgatgccc 480 
ttcctatttt cctttaagga catctctcag 54 0 
atccatgggg acaataataa tcatgaaaac 600 
cttaggtcca cgaggaggca gaaccggaca 660 
cgccgggacc agggaagcgt gaaagccaat 720 
cctgagtaca aagtggcctc cgtggggggc 78 0 
cccaaggctg tctgggacgg tctcatcctt 84 0 
ccttacaacg tctgcttcgc tggtgatgac 900 
gtcagtgaca tcgctgtgga gatgctcttc 960 
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atcctggaca tcatcttgaa cttccgcacc acctacgtgt cccagtcggg ccaggtggtt 1020 
tctgctcctc ggtccattgg cctccactac ctggccacct ggttcttcgt ggacctcatt 108 0 
gctgctttgc cctttgacct gctgtatgtc ttcaacatca ctgtgacctc gctggtacat 114 0 
ctgctgaaaa ccgtgcggct cctgcggttg ctgaggctgc tgcagaagct agagcggtac 1200 
tctcagtgca gcgcggtggt gctcacgctg ctcatgtccg tctttgcact ccttgcccac 1260 
tggatggcct gcgtctggta tgtcatcggg cgccgggaga tggaggccaa tgacccgctg 1320 
ctctgggaca ttggttggtt gcatgagctg ggtaagcggc tggaggagcc ttatgtcaat 1380 
ggctcggccg gtggaccatc tcggcgcagt gcctacatcg ccgcgctgta cttcacgctg 144 0 
agcagcctca ccagtgtagg cttcggcaac gtttgtgcca acactgacgc tgagaagatc 1500 
ttctccatct gcacgatgct cataggcgcg ctgatgcacg cggtggtgtt tgggaatgtc 1560 
acagccatca tccagcgcat gtactcccga cgctcgctct accacagccg catgaaggat 1620 
ctcaaggact tcatccgagt gcatcgtctg ccccgcccac tcaagcagcg catgctcgag 1680 
tacttccaga ctacatgggc cgtcaacagc ggcatcgatg ccaacgagtt actgcgtgac 174 0 
ttcccggatg agctgcgagc tgacatcgcc atgcacctga atcgggagat cctgcagctg 1800 
cctttgtttg gagcagcaag caggggctgc cttcgtgccc tctccctgca catcaagacc 1860 
tcattttgtg ctcctgggga gttcctgcta cgccgtgggg atgccctgca ggcacactac 1920 
tatgtctgct ctggctctct tgaggtgctc cgagacaaca cggtgctggc catccttgga 1980 
aagggggact tgattggggc agacatccct gagttggggc aggagcctgg ggcaggggca 204 0 
ggctgcgtgc tgaagaccag cgctgatgtg aaagcactga cttactgcgg cctgcagcag 2100 
ctgagcagcc gagggctggc cgaggtcctt cggttgtatc cggaatatgt ggctgccttc 2160 
agggctggcc taccccggga cctaaccttc aacctgcgcc aaggctctga aaacaatggc 222 0 
ctcggccgct tctcacgttc tcctcgactc tcccaggcac gctccgacac tcttggttcc 2280 
tcctcagaca agactctgcc atccatcaca gaaaccgagg gtggcatgga gcctggggct 2340 
ggttccaagc cccgtcggcc cctcctgctg cccaacctca gtccagcacg acctcggggg 2400 
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tccctggtca gccttttggg cgaagagctg cccccattct cagcccttgt ctcctctcct 2460 
tccctgtccc caactccttc ccctgccctg gctggccggg gttcaagtcc ctccctgcac 2520 
gggcccccca ggggctctgc tgcctggaag cccccccagc tcctcacccc cccactggga 2580 
acatttggac ctccggacct cagtccccgg atcgtggatg gcattgagga ctccagtaac 2640 
acagctgagg ctcctacatt ccggttcagc aagaggccgg agcccaccag aacccgttca 2700 
caggctcccc tttcaggccc taggctcagc cgggaactgg ccacagaggc agcagaggag 2760 
gtgaaggaaa aggtctgcag gctgaaccaa gagatttcca gactcaacca ggaagtgtct 2820 
cagctgagcc gggagcttcg ccaagtgatg ggcctcttac aggccaggct gggtccccca 2880 
agtcacccac ctgactccac ttggctccca gaccttcctt gtccccatca gagaccgcca 2940 
tgcatctctc ctcatatgtc tggacctcca cctggtctcc agaatactac acttgctgta 3000 
gtccactgtc cagccagtgt tgggacagtg gagatagggg ccaccccctc agagctgagg 3060 
tcttccatgg tgccaccctt tccctcagaa cctgatcctc ttggaccctc tccagtgcca 3X20 
gaggcttctc ctctgacccc aagcctcctg aagcacagct tccagtctgg gtcagacaca 3180 
ttccactgac cctggccttg ggcccaggcc tgtctggggt gggcttaatt acctgccatc 324 0 
cagggaggag ctgggctcct tggcctcttg ccttggggtc agcagctgcc agctggtctg 3300 
gttggctctg gattctctgg actttttaac aatgagtggc cacatctaac cccgttccat 3360 
tttctaaacc atccccccca cccgtcctac tcttgtggga ggggagtcac ctgaagccgt 3420 
ggaatccagc aggcatgaaa tggaccatgg tgccctgttg ggctacgcag aggagatgtc 3480 
ttactttctc cccacgactt ggaggctgtc atgcaaggtg gtcccttctg ctgccagcag 3540 
ctcaaagcat tctagcttta cccttctgca gttcccacct ccaaacatca gtcatatctg 3600 
cccccctccc tcccaacatg gtctcgacct caatgaggat ctgggcaact cacaaaccct 3660 
ctctggtttc cagctcccct ttctcactaa acaccccagg ctcacttttg gatagaaaat 3720 
aaatccatat attttt 3736 

<210> 11 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : probe 
<400> 11 

accttcctgg acaccatcgc 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: probe 
<400> 12 

ccaaacacca ccgcgtgcat 



